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ABSTRACT 


Red and white fir grade recovery percentages are 
presented by log and veneer block diameter classes. 
Less than 1 percent of veneer was recovered in A and B 
grades. About 55 percent of both the log volumes or 
block volumes was recovered as dry, untrimmed veneer. 
Relationships of recovery ratio and square feet or cubic 
feet of veneer to log volume are shown. 


Keywords: Veneer mill studies, red fir, Abies magntfica, 
white fir, Abtes concolor. 
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INTRODUCTION 


The true firs (Abies spp.) represent approximately 13 percent of the 
commercial sawtimber volume in the Western United States. This amounts to 
nearly 235 billion board feet. In California the true firs comprise about 25 
percent of the softwood sawtimber volume. In the central Sierra of California, 
nearly 50 percent of the sawtimber volume is composed of California red fir 
(A. magnifica A. Murr.) and white fir (A. concolor (Gord. and Glend.) Lindl. ). 


Both these species have increased in importance as raw material for the 
wood using industry. However, only a small number of mills use true fir in 
plywood. In 1970, over 620 million board feet, log scale, of red and white fir 
were produced from National Forest lands in California; in contrast, these 
same Forest lands produced about 380 million feet in 1960. 


With expanded utilization of the true firs, a need has developed for 
up-to-date information on grade and volume recovery of lumber and veneer 
from these species. To provide this information, the Pacific Northwest 
Forest and Range Experiment Station conducted this study in cooperation with 
other public agencies and the forest products industry. 


Veneer yield information is presented according to current Forest 
Service Region 5 log grading and scaling practices for short logs. 


Forest managers, timber buyers, and forest industry plant managers 
will find this report useful in estimating veneer grade and volume recovery. 


The volume losses in red and white fir plywood production can be esti- 
mated from other reports (8,10). 


STUDY PROCEDURE 
Samp ling 
The timber sample was divided into two segments, one for processing 
in a veneer plant and one for processing at a sawmill. This report presents 


the peeling or veneer recovery phase. The lumber recovery phase will be 
discussed in a separate report. 


Trees for the study were selected from 18 areas located on the Tahoe, 
Eldorado, and Stanislaus National Forests in the central Sierra Nevada of 
California. Area locations are shown in figure 1. The sample of 123 trees, 
including both California red fir and white fir, represented the full range of 
size and quality of true fir timber in the central Sierra Nevada. Individual 
trees were stratified on the basis of size, butt log grade, and defect classes (5). 


1/ 


— Based on Forest Service Region 6 west-side Douglas-fir log grades without 
diameter limits. 


Figure 1.--Approximate 
locations of timber 
sample areas (e) and 
study mill (XK). 
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Each tree was examined before it was felled, and surface characteristics 
for the first 32 feet were diagramed (1, 3). The felled trees were bucked into 
logs of multiple 8-foot block lengths. Small unpeelable logs from the upper 
part of the tree and segments less than 8 feet long were not considered study 
material and were not processed. Maximum bucked length was 34 feet. 


Log Diagraming, Scaling, and Grading 


Before the bucked logs were skidded, visible log surface characteristics 
were diagramed, tree and log diameters and lengths were recorded, and logs 
were tagged for identification. Logs delivered to the mill were decked and 
kept under water spray until removed for debarking and bucking into blocks the 
day before they were peeled. These blocks were scaled (6) and retagged for 
identification. Individual blocks and short logs (composite of two blocks) were 
graded by applying the Forest Service grades for white fir to the log surface 
diagrams (7). 


Peeling, Drying, and Grading 


According to mill practice, all study blocks were steamed for approximately 
18 hours at 180° F. The 977 blocks in the study ranged from 7 to 48 inches in 
small-end diameter. Block lengths and diameters were measured before they 
were peeled. 


‘All blocks were peeled on a single 8-foot lathe with blocks positioned and 
chucked in the geometric center. Minimum core size possible was about 6 
inches. The diameter of the peeler core, its condition (rotten, checked, or 
shattered due to spin-out), and its disposition (chipped, sawn into lumber, or 
burned) were recorded. 


Veneer was peeled into 1/10-, 1/8-, and 3/16-inch thicknesses. A single 
block was peeled into only one thickness. Throughout the peeling phase of the 
study, a quality supervisor from the American Plywood Association made 
periodic checks on the quality and thickness of the peel. 


Study blocks were peeled in groups of 20; block identity of individual 
pieces of veneer was maintained by color coding all veneer from a given block 
with a continuous stripe of water-soluble dye sprayed on the tight side of the 
veneer as it was peeled from the block (2). Green veneer from each of the 20- 
block groups was clipped, sorted, and stored separately from other 20-block 
groups of veneer. Loads of green veneer from a given group were color coded 
for group identity before storage. 


Green veneer items produced in this study included full sheets, half sheets, 
and random width strips in 4- and 8-foot lengths. The veneer was sorted onto 
carts by automatic pullers, except for 4-foot strips (fishtails) which were hand- 
pulled. Sapwood and heartwood veneer pieces were not separated at the green 
chain. 


All veneer was dried by green item and thickness. The color code identity 
of veneer from each block in the group of 20, for a given item and thickness, 
was maintained during drying, grading, and tallying. 


Dry veneer was graded by and under the supervision of the American 
Plywood Association quality supervisors. Grading was by U.S. commercial 
standands) ((4)))-Ay, -Ayipatch, 8B, Bipatch, ©; © plus, D-. 


Each piece of veneer was tallied separately by grade, block, color code, 
and 20-block group number. Full sheets were dried separately and graded and 
tallied as they were pulled onto the dry sorting table. Half sheets and random 
width strips of veneer were dried together and graded as they came from the 
dryer. Half sheets were tallied as they were pulled onto the dry sorting table, 
but random width veneer was pulled onto carts then tallied by piece. 


Dry veneer with isolated large defects which could be upgraded by 
reclipping was marked "'reclip'' and was pencil clipped and tallied as random 
width. Minimum reclipping width was 8 inches. Below grade veneer utilized 
by the mill was tallied but reported separately from graded veneer. Veneer 
needing redrying was pulled, graded, and tallied without going through the 
dryer again. 


Compt latton of data 


Veneer recovery was summarized by grade, size, and peeler block number 
by use of computer programs (9) developed to handle veneer recovery data. Out- 
puts from these programs include veneer grade yield in square-foot and cubic- 
foot volumes, recovery by block and log diameter classes, distribution of veneer 
by grade and piece size. The tally of dry, untrimmed veneer obtained from the 
peeled blocks was compiled into veneer grade yields on a square-foot, 3/8-inch 
basis. 


The veneer grade yield for the short logs was obtained by combining the 
block veneer recovery of successive pairs of blocks from each sample tree. The 
cubic volumes of the blocks, veneer, core, below grade veneer, and residue 
were calculated. 


The gross cubic block volume was computed by the following formula: 


. ut = D) 2 
Gross cubic-foot volume = 0. 001818L(D., + DD, + De ) 


Where 
0.001818 is a constant; 
Lis the actual block length in feet; 


Da is the average block diameter, small end, in inches; and 


D. is the average block diameter, large end, in inches, 


Individual peeler blocks were summed to provide the cubic volume of short logs. 


Residue veneer volume was obtained by subtracting the total veneer, core, 
and below grade veneer volumes from the gross block volume. The residue 
total, therefore, includes spur and roundup, green clipper, and dryer losses. 


RESULTS 


The graphs in figures 2 and 3 indicate the relative distribution of the short 
logs and peeler blocks by log grade. The 479 short logs produced 416, 908 square 
feet of veneer, 3/8-inch basis. A summary of the total scale and cubic volumes 
of these logs for each log grade is presented in table 1. Detailed log volumes 
and distributions by log grade and diameter class are presented in Appendix A, 
tables 5to 19. Blocks and logs were graded by the same log grade specifications. 


The 977 veneer blocks produced 416, 652 square feet of veneer. A summary 
of log scale and cubic volume is presented in table 2. Detailed volumes by log 
grade and diameter class are presented in appendix B, tables 20 to 34. 


There is a difference between the total veneer volume shown for the short 
logs and that for blocks because any cull (less than one-third sound) veneer block 
that was bucked from a noncull short log but produced veneer was included with 
the adjacent block. However, these cull blocks, along with the small amount of 
veneer they produced, are not included in the tables of individual block data. 


PERCENT OF TOTAL 


PERCENT OF TOTAL 


Logs C_) 
Net scale 


1 2 3 4 
LOG GRADE 


Figure 2.--Distribution of 479 red and white fir logs by 
percentage of total number of logs and net scale for 
each log grade. 


Blocks[L___] 
70, Net scale 


1 2 3 4 
BLOCK GRADE 


Figure 3.--Distribution of 977 red and white fir veneer blocks 
by percentage of total number and net scale for each block 
grade. 
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Sealing Defects 
All logs in this report are at least one-third sound as determined by the 
scaler. Figure 4 presents the relationship of defect percentage (Scribner scale) 


to log and block diameter for all grades combined. Average scaling defect 
percentage was 8.7 for short logs and 7.6 for peeler blocks. 


40 


20 


PERCENT DEFECT 


) 10 20 30 40 50 
DIAMETER (inches) 


Figure 4.--Relationship of percent defect to 
diameter for woods-length red and white fir 
logs and veneer blocks. 


Veneer Recovery Ratto 


The range in veneer recovery volume and recovery ratio can be compared 
by log grade and diameter class from appendix A, tables 5 to 9, and appendix 
B, tables 20 to 24. Veneer recovery ratio is square feet of dry, untrimmed 
veneer (3/8-inch basis) per board foot of net log or net block scale. Figure 5 
shows the relationship of the recovery ratios to scaling diameter for all log 
grades combined. Although average recovery ratios shown in the tables differ 
between log grades, they are somewhat similar for logs of the same diameter 
classes. 


Cubite Recovery Percentage 


The veneer recovery percentages are similar among the four log and block 
grades (tables 1 and 2). With short logs, the cubic recovery decreased from 
59.71 percent for grade 1, to 52.8 percent for grade 4, table 1. The relationship 
of cubic recovery ratio to block and log scaling diameter is shown in figure 6. 
Figure 7 shows for this sample the number of square feet of veneer (3/8-inch 
basis) that was produced per cubic foot of log or block volume. A mill manager 
having a cubic estimate of log or block input to the veneer mill could use 
figure 7 to estimate the total square-foot recovery volume that could be expected 
from the logs or blocks. 


LOGS: 

Y =-0.523174 + 0.349716(2) — 0.011836(0’) + 0.000124(0°) 
BLOCKS: 

Y = 0.206857 + 0.234081(2) — 0.007238(0?) + 0.000072(0°) 


: ; Yis recovery ratio, Dis block or log diameter. 
Figure 5.--Relationship of 


veneer recovery ratio to 4.0 
log and block diameters of 

red and white fir. Recovery 

ratio is square feet of dry, 


untrimmed veneer, 3/8-inch o 3.0 
basis, per board foot of Ee _—_—= Blocks 
net scale. cc 
tc 
z= 20 
> 
(e) 
O 
w 
oc 
1.0 
0 
10 20 30 40 50 
DIAMETER (inches) 
LOGS: 
Y =—0.417865 + 0.100024(2) — 0.003217(07) + 0.000033(D°) 
BLOCKS: 


Y= —0. 482209 + 0.107703(2) — 0.003599(07) + 0.000039(03) 
Y is cubic ratio, D is block or log diameter. 
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Figure 6.--The relationship of cubic feet of 
veneer volume per cubic foot of log and block 
volume for red and white fir by diameter. 


LOGS: 

Y= -12.62417 + 3.04709(D) — 0.098121(0’) + 0.001018(2°) 
BLOCKS: 

Y=-14.813508 + 3.294422(2) —0.109927(D*) + 0.001201(D°) 
Yis square feet per cubic-foot ratio, Dis block or log diameter. 


SQUARE FEET OF VENEER, 
PER CUBIC FOOT OF VOLUME 


3/8-INCH BASIS, 


10 20 30 40 50 
DIAMETER (inches) 


Figure 7.--The relationship of square feet of 
veneer (3/8-inch basis) per cubic foot of 
log or block volume for red and white fir 
by diameter. 


The following example uses both the recovery ratio data in figure 5 and 
square feet per cubic foot curves in figure 7. 


A mix of log lengths and diameters could be used. However, assume for 
these examples an average scaling diameter of 18 inches and a 17-foot scaling 
length for 250 logs. 


Example ustng square feet to cubtc-foot ratto: 


Gross scale = 57,500 board feet, Scribner 

Net scale = 52, 325 board feet, Scribner 

Average cubic feet per log = 34.5 (calculated from number of logs and 
cubic log volume for 18-inch logs, appendix A, table 9) 

Total cubic feet in example = 8, 625. 


The yield from 18-inch logs was 16.4 square feet of veneer, 3/8-inch 
basis, per cubic foot of log (read from short log curve, 18-inch diameter, fig. 


250 logs = 141,450 square feet, 3/8-inch basis. 
Example using recovery ratto: 


Recovery ratio for 18-inch logs = 2.65 (read from short log curve for 
rae §5))) ¢ 


Hye 


Recovery ratio of square feet of 3/8-inch veneer per board foot net 
scale = 2.65 x 52, 325 = 138,661 square feet, 3/8-inch basis. 


Calculations by the two methods result in a difference of about 2 percent 
or 2,789 square feet of veneer, 3/8-inch basis. 


The calculations in each example could be made using the overall study 
ratios of 16,64 square feet per cubic foot and 2.58 square feet per board foot 
net scale. 


Veneer Grade Recovery 


The veneer recovery volume for each veneer grade produced from logs of 
various diameter classes is requested often by forest product industry repre- 
sentatives. This report provides this information for red and white fir. Tables 
3 and 4 show the average veneer recovery percentages by each log grade for 
logs and blocks. A more detailed description of veneer grade recovery by log 
grade and diameter classes for short logs is shown in appendix A, tables 10 to 
14, and for veneer blocks, in appendix B, tables 25 to 29. | 


The actual or uncurved distributions of veneer grade percentages by 
diameter classes in appendix A and appendix B are presented as regressions 
in figures 8 and 9. A detailed discussion of all appendix tables is not justified. 
However, the regression curves point up obvious grade recovery information. 
For short logs, the volume of B patch and better veneer recovered was only 
slightly over 1 percent, regardless of the grade. The percentage of C veneer 
was nearly as high for grade 3 as for grade 2 (56.4 and 59.2 percent, respec- 
tively). Of all veneer from grade 4 logs, 83 percent was grade D; 21 percent 
of the veneer from grade 1 logs was grade D; for all short logs in the study, 
51.3 percent of the veneer product was grade D. 


The individual veneer blocks present a similar pattern of veneer grade 
recovery. The percentage of C veneer decreases in rather uniform increments 
from grade 1 to 3 (table 4). However, it then drops sharply from 46.1 to 10.5 
percent for grade 4. Both short logs and blocks had a similar C plug veneer 
grade recovery. Short log grades 1 and 2 recovered 18.1 and 16.0 percent of 
C plug, and grades 3 and 4 recovered 5.5 and 5.1 percent. Individual veneer 
blocks recovered 20.9 and 20.2 percent of C plug for grades 1 and 2 but recovered 
only 8. 3 percent for grade 3 and 4.7 percent for grade 4. These percentages are 
summarized in tables 3 and 4. 


Veneer Item Recovery 


Distribution of the veneer volume by grade and item is shown for short 
logs in appendix A, tables 15 to 19, and for blocks in appendix B, tables 30 to 34. 
Veneer thickness is shown for each item size--full sheets, half sheets, and 
random width veneer. Approximately 33 percent of the volume from woods-length 
logs was peeled as 1/10-inch veneer, 49 percent as 1/8-inch veneer, and 18 
percent as 3/16-inch veneer. 
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PERCENT OF VENEER 
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Figure 8.--Recovery of veneer grades by log scaling diameter 
for each log grade and all logs combined; AP is A patch, BP 
is B patch. For grades 3 and 4 and all grades combined, A, 
AP, B, and BP are less than 1 percent of total. 
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Figure 9.--Recovery of veneer grades by block scaling diameter 
for each block grade and all blocks combined; AP is A patch, 
BP is B patch. For grades 3 and 4, A, A patch, B, and B 
patch have insufficient data for plotting. 
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A separate column is included in these tables for below grade veneer. 
This represents veneer clipped and dried for use in mill-certified plywood 
panels. Grade D specifications admit some rot in the veneer sheet. Some 
of the below grade veneer was produced from veneer with amounts of rot that 
exceeded the grade D specification. 


The green veneer full sheets were peeled and clipped to approximately 
52% by 101 inches. The resulting dry veneer sheet averaged slightly over 51 
by 101 inches. ] 


Veneer production from individual blocks was almost equally divided 
among the three veneer items: full sheets, 34.1 percent of the volume; half 
sheets, 34.2 percent; and random width strips, 31.7 percent. | 


CONCLUSIONS 


The veneer grade recovery from the mix of red and white fir logs in this 
study was less than 1 percent A and B grade veneer. There was no significant 
difference in veneer grade recovery between No. 1 and No. 2 grade logs. How- 
ever, grade C veneer recovery ranged from 59 percent for No. 1 logs to 12 
percent for No. 4 logs. 


Approximately 55 percent of the cubic volume of the short log or block 
was recovered as dry, untrimmed veneer. 


The overall average veneer recovery ratio was 2.58 based on total net 
scale and total dry, untrimmed veneer. This would be reduced by about 16 
percent by losses in plywood production from the dryer through panel trimming. 


A veneer mill can use this information to estimate total square-foot, 
3/8-inch basis, production from known scale or cubic volume of logs or blocks. 
Veneer grade production can be estimated from curves of grade recovery. 


The overlapping and similarity of veneer grade recovery between log 
grades indicates the need for a revised red and white fir log grade or quality 
estimating system. | 
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Table 10.—Veneer grade recovery by scaling diameter, log grade 1, red and white fir 


Log Veneer Veneer grade 


scaling volume, 
diameter 3/8-inch 
(inches) basis 


Square feet --------------- Percent - -------------- 
11 1 110 0 0 0 0 50.9 0 49.1 
12 0 = == == a = = = = 
13 6 1,288 0 0 0 0 70.4 4.4 25.2 
14 2 562 0 0 0 0 82.2 0 17.8 
15 1 449 0 0 0 0 78.8 Dol 18.5 
16 0 == = = so 2 = == = 
7 2 953 0 0 52 0 82.3 Shi 8.8 
18 3 1,821 0 0 0 0 76.6 7.9 15.5 
19 1 729 0 0 0 0 96.3 1.4 Des) 
20 2 1,463 0 0 0 0 84.7 7.6 Te 
Mil 1 952 0 0 0 0 51.2 47.1 Loy) 
22 0 =e = =e = ae as ae = 
23 3 3,079 0 0 0 0 79.2 Tall Soa 
24 0 =e = == as au a as = 
25 5 5,244 0 0 0 7 72.1 8.4 18.8 
26 1 1,515 0 0 0 0 56.2 15.7 28.1 
27 iL 1,559 0 0 5 0 57.0 39.4 2.9 
28 1 1,749 0 0 0 0 54.4 43.4 V9) 
29 0 a = = = ae ae a5 a 
30 0 = =o = ao 2S a = _ 
31 4 5,875 0 0 sf, 0 62.0 5.0 32.9 
32 1 DL 0 0 3.0 0 19.4 50.4 DP 
33 1 2,092 0 0 4.1 0 58.9 Slee 5.8 
34 1 2,192 0 0 0 0 12.4 15.2 elk 
35 aL 2,458 0 0 0 1.5 44.6 27.4 26.5 
36 2 5,401 0 0 0 gn3 37.4 38.9 20.4 
37 0 == _ an = as =o a om 
38 0 es ae ae ae os ae os = 
39 0 = a ae oe ae =a a oe 
40 0 = = ae as = ee ze oe 
41 2 7,208 0 0 aD 4.1 63.3 12.0 20.4 
42 1 3,970 0 0 0 0 68.4 13.6 18.0 
43 i 4,086 0 0 0 0 97.2 0 2.8 
44 0 = za =a a me ae ae 
45 0 a os = eel ae aes = ae 
46 1 4,129 0 0 0 0 25.6 28.4 46.0 
47 0 = a == a es = = ee 
48 1 4,178 0 0 0 jail 55.6 21.6 19.7 
NOPE Ge 46 65,273 ) ) 3 1.0 59.2 18.1 21.4 
average 
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Table 11.—Veneer grade recovery by scaling diameter, log grade 2, red and white fir 


ues Number 
scaling 

; of 
diameter Tons 
(inches) & 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 


Total or 
average 


FPNHOKPOWWEFNRFPOWWWUNWWNHNNFKRP EP RUUDEPEH RNYWW 


Ne} 
i) 


1/ 


— Less than 0.05 percent. 
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Veneer 
volume, 

3/8-inch 
basis 


Square feet 


195 
513 
378 
760 
303 
275 

2,386 

2,175 

2,470 

2,655 

2,485 

2,432 
878 

4,411 

2,383 

2,376 

1,587 

RD) 

3,163 

3,078 

7,863 

5 229 

4,403 

5,542 

2,585 

4,639 

2,441 

8,446 

7,971 


11,234 
5,577 
2,437 


107,392 
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we 


wo 


Veneer grade 


0 
ua UB7/ 
0 
0 
0 
0 
0 
1.4 
0 
1.4 
18.8 
7.9 
-8 
8.8 
AU7/OU/ 
8.0 
40.8 
G24 
Led 
2.4 
3.6 
SY3674 
T2iSL 
24.4 
az foat 77.0 
18.5 43.7 
0 4.3 
30 31.4 
24.5 49.2 
10.8 52.6 
32.9 28.2 
27.9 73's) 
16.0 37.6 


Table 12.—Veneer grade recovery by scaling diameter, log grade 3, red and white fir 


Log Veneer Veneer grade 
scaling volume, 
diameter 3/8-inch D 
(inches) basis 


Square feet --------------- Percenti= =i = =) =) = =) = = el = = 

7 1 1 0 0 0 0 100.0 0 0 
8 6 366 0 0 0 0 58.4 333 38.3 
9 22 2,655 0 0 (1/) 0 62.6 1.6 35.8 
10 28 4,876 0 0 0 0 54.9 1.0 44.1 
11 14 2,882 0 0 0 0 59i52 2.0 38.8 
12 15 4,150 0 0) 0 0 66.1 0) 33.9 
13 15 3,942 0 0 (0) 0 70.2 1.0 28.8 
14 9 3,184 0 0 (1/) 0 78.8 8 20.4 
15 12 4,817 0 0 0 0) 67.8 1.0 31.2 
16 14 Uae) 0 0 0 0 69.4 De) 30.1 
17 6 3,361 0 0) 0 0 41.8 7.9 50.3 
18 8 4,743 oS) 0 0 0 65.4 2ya9) 31.4 
19 6 4,389 0 0 0 0 58.6 Dial: 35.7 
20 7 5,363 0 0 0 0 69.9 6 29.5 
21 4 3,416 0 0 0 0 79.4 8.6 2550 
22 8 7,328 0 0 (0) 0 62.8 ns) 27.9 
23 7 7,585 0 0 0 0 28.7 Wok 59.2 
24 aL 1,199 0 0 ae 0 23.4 0 76.4 
25 6 6,251 0 (0) 0 0 36.2 26.0 37.8 
26 2 2,836 0 0 0 0 29.1 Als}5S} 57.6 
27 3 4,545 0 0 0) 0 80.5 0 19.5 
28 1 1,916 0 0 0 0 30.9 0 69.1 
29 3 oy) 0 0 0 0 55.4 1.4 43.2 
30 0 == —= -- -- -- -- -- =~ 
31 0 =~ -- -- -- -- -- -- -- 
32 0 -- -- -- -- -- -- -- -- 
33 0 == == -- -- -- -- -- == 
34 2 3,526 0 0 0 0 Alfa) 8.7 74.0 

Total or 
average 200 96,621 (1/) 0 (1/) 0 56.4 Dia) 38.1 
1/ 


— Less than 0.05 percent. 
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Table 13.—Veneer grade recovery by scaling diameter, log grade 4, red and white fir 


Log Veneer Veneer grade 
scaling volume, 
diameter 3/8-inch 
(inches) basis 
Square. feet --------------- Percentt—s—3 t=) =) =) = = 
9 al 72 0 0 0 0 18.1 13.9 
10 3 395 0 0 0 0 35752 0) 
11 2 136 0 0 0 0 56.6 (0) 
12 5 464 0 0 0 0 2) 0 
13 7 923 0) 0 0 0 1323) 0 
14 2 116 0 0 0 0 6.9 4.3 
105} rh 1,130 0 0 0 0 24.0 toil 
16 5 2335 0 0 0 0 8.8 0 
17 9 3,979 0 0 0 0 6.2 0 
18 5 2,106 0 0 0 0 18.4 63} 
19 8 6,441 0 0 0) 0 Iy/ier2: 2.8 
20 7 5,340 0 0 0 0 kei: 3.4 
21 5 3,669 0 0) ail: 0 14.9 52) 
22 6 3,852 0 0 0 0 11.6 1.6 
23 4 3), 7/55) 0 0 0 0 12752 2.9 
24 5 51,323. 0 0 0 0 6.0 ets 
25 7 7,914 0 0 0 0 9.4 1.0 
26 5 6,805 0) 0 0 0 13.4 So? 
27 6 9,905 0 0 0 0 9.4 6.7 
28 3 4,130 0 0 0 0 37.0 BY 
29 10 PLS) 0) 0 (1/) 0 10.6 (Joib 
30 2 2,611 0) 0 0 0 al(o)sal 6 
31 2 2,909 0) 0 0 0 (355) 8.1 
32 4 6,789 0 0 0 0 8.0 2 
33 5 10,276 0) 0 0 0 4.9 8.6 
34 1 2,021 0 0 0 0 4.7 0 
35 2 4,754 0 0 0 0 7.0 4.5 
36 4 8,100 0 0 1.0 0 30.9 11.6 
37 3 6,502 0 0 0 0 4.9 Pbeks} 
38 al 1,944 0) 0 0 0 6.6 0 
39 al 2,922 0 0 0 0 9.7 5.6 
40 1 3,066 0 0 0 0 2.8 9.0 
41 0 -- -- -- -— -- =-- == == 
42 if 25919 0 0 0 0 L6G 0 98.4 
43 1 3,302 0 0 0) 9.4 37.0 53.6 
44 0 -- -- -- -- -- -- —— == 
45 1 3,484 0 0 0 0 30.0 18.8 Bile 
nce 5 SET se ee Rate LIE SS at SE A a ee 
pope 141 147,622 0 0 ait 0 11.8 5.1 83.0 
average 
SUE BO eae eb 0: ele ee AE ee a a 
1/ 


— Less than 0.05 percent. 
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Table 14.—Veneer grade recovery by scaling diameter, all grades, red and white fir logs 


Log Nunber Veneer Veneer grade 
scaling volume, 
diameter Ae 3/8-inch h avant D 
Gnenes) ogs eens A A patch B patc C plug 
Square feet --------------- Percent --------------- 
7 1 il! 0 0 0 0 100.0 0 0 
8 6 366 0 0 0 0 58.4 3.3 38.3 
9 26 2,922 0 0 (1/) 0 60.0 1.8 38.2 
10 34 5,784 0 0 0 0 53.1 5,9) 45.0 
ital 19 3,506 0 0 0 0 61.3 1.7 3177.0 
12 24 5,374 0 0 0 0 61.9 0 38.1 
13 29 6,456 0 0 0 0 62.2 BSS) 36.3 
14 14 4,137 0 0 (1/) 0 77.5 Gy/ 21.8 
als) 26 8,782 0 0 0 0 66.9 8 32.3 
16 24 12,283 0 0 (0) 0 56.8 5 42.7 
17 22 10,763 0 0 (1/) 0 40.6 B52 56.2 
18 20 11,325 pall 0 0 0 60.5 2.8 36.6 
19 19 14,044 0 0 0 0 36.4 6.4 Droz 
20 20 14,598 0 0 0 0 44.7 3.6 51.7 
21 lab Si 95) 0 0) (1/) 0 47.6 8:55 43.9 
22 18 15,591 0 0 0 0 48.5 Ube 44.3 
23 16 16,802 0 0 of 0 40.1 10.0 49.7 
24 8 8,898 0 0 (1/) 0 27.4 3.6 69.0 
25 20 20,996 0 0 0 2. 35.1 13/23) 51.4 
26 11 15 ,278 0 0 0 0 19.8 10.1 70.1 
27 13 19,172 0 0 ail 0 38.2 9.6 BY pik 
28 7 10,873 0 0 0 39/29 7.8 52553 
29 18 30,553 0 0 (1/) 0 SVLET/ 4.6 62.7 
30 5) 7,840 0 0 0 Palisa 22.0 56.3 
31 9 13,187 0 0 (1/) 0 41.3 8.0 50.7 
32 8 14,542 0 0 my) 53 26.0 AY gal 56.1 
33 6 12,368 0 0 oil 0 14.0 235 72.8 
34 5 10,324 0) 0 0 0 10.9 10.5 78.6 
35 5 11,851 0 0 0) 3 26.9 14.8 58.0 
36 7 15,942 0 0 ae) Absa 43.1 19.1 36.2 
37 6 14,948 0 0 (1/) 0 23.9 18.2 57.9 
38 4 9,915 0 0) 0 0 2255) alOX/ 57.8 
39 1 2,922 0 0 0 0 9.7 5.6 84.7 
40 5 14,300 0 0 0 0 29\.3 10.4 60.3 
41 2 7,208 0 0 Be 4.1 63.3 12.0 20.4 
42 4 12,526 0 0 0 0 39.4 19.0 41.6 
43 3 9,825 0 0 (1/) 0 59.6 19'3:3 Paligsal 
44 0 -- -- -- Tes -- -- -- -- 
45 1 3,484 0 0 0 0 30.0 18.8 Sy 
46 1 4yi29 0 0 0 0 25.6 28.4 46.0 
47 0 -- -- -- -- -- -- -- -- 
48 1 4,178 0 0 0 Shel 55.6 21.6 19.7 
Boe Oe 479 416 ,908 (1/) 0 sl 2 38.4 10.0 51.3 
average sa! 


Hy) Less than 0.05 percent. 
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The mission of the PACIFIC NORTHWEST FOREST 
AND RANGE EXPERIMENT STATION is to provide the 
knowledge, technology, and alternatives for present and 
future protectian, management, and use of forest, range, and 
related environments. 


Within this overall mission, the Station conducts and 
stimulates research to facilitate and to accelerate progress 
toward the following goals: 


1. Providing safe and efficient technology for inventory, 
protection, and use of resources. 


2. Development and evaluation of alternative methods 
and levels of resource management. 


3. Achievement of optimum sustained resource produc- 
tivity consistent with maintaining a high quality forest 
environment. 


The area of research encompasses Oregon, Washington, 
Alaska, and, in some cases, California, Hawaii, the Western 
States, and the Nation. Results of the research will be made 
available promptly. Project headquarters are at: 


Fairbanks, Alaska Portland, Oregon 
Juneau, Alaska Olympia, Washington 
Bend, Oregon Seattle, Washington 
Corvallis, Oregon Wenatchee, Washington 


La Grande, Oregon 


Mailing address: Pacific Nortnwest Forest and Range 
Experiment Station 
P.O. Box 3141 
Portland, Oregon 97208 


GPO 990-367 
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